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Abstract 
Variation is the basis for evolutionary change. In the recent years, in addition 
to genetic mutations, phenotypic plasticity and other developmental processes have 
also been considered important sources of heritable variation. The Cnidaria 
Medusozoa is known for their wide morphological variation, mainly a result of 
developmental plasticity. This variation is expressed in many different levels, 
especially when different phases of the life cycle are considered (polyp or medusa). 
Difficulties in interpreting morphological variations have posed many taxonomic 
problems, since intraspecific morphological variations are often misinterpreted as 
interspecific variations, and vice-versa, hampering species delimitation. This study 
reviews the patterns of morphological variation in the Medusozoa, to discuss how 
different interpretations of the levels of variation may influence the understanding of 
the patterns of biological diversification. Three main levels of morphological 
variation are considered: microevolutionary (intraspecific) variation, 
macroevolutionary (interspecific) variation, and no variation (cryptic/sibling species). 
It is shown that morphological variations frequently overlap between micro and 
macroevolutionary levels, and that the majority of the cryptic diversity described for 
the Medusozoa is a result of previously overlooked morphological differences. We 
emphasize the necessity of examining different levels of morphological variations 
when studying species boundaries, in order to avoid generalizations and 
misinterpretations of morphological characters. 
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